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IN THE CLAIMS 

Pleasf^ am"'^^ Haims as follows; ^ 

"T^ (currently amended) A method for the detection and treatment of disordered 
breathing during sleep employing an artificial neural network (ANN) in which data 
related to breathing gas flow are analyzed, comprising: 

placing a mask with a tube over a patient's airway, the mask being in communication 
with a source of a pressurized breathing gas controlled by a continuous positive airway 
pressure (CPAP) system, thereby establishing a respiratory circuit; 
periodically sampling the gas flow in the circuit; 

p o f kjdioo li y calculating valuoG for one or oovoral p a r a m o torG diGtinctivo of various 
br e athing patt e rns; 

p o riodi c ally feed i ng ca i d param o tcr va l uos to an ANN trained to rocognlze breathi n g 
patterns charaotoristlc of slo op disordorod br e athing; 
ana l yz i ng ca i d paramet e r va l ues in tho nouro l n e twork; 

performinc a linear predictive coding (LPC^ multiple parameter analysis for each 
sample to provide thereby respective A-parameters; 

cgnvertino said A-parameters into cepstrum parameters: 

processing said cepstrum parameters using an ANN trained to recog nize breathing 
patterns characteristic of sleep disordered breathing; and 

controlling pc nr^nurfzad br oathi ng gas suppl v a breathing gas pressure in response to 
thaan output fremof said ANN. 

2. (original) The method of claim 1 , where in said parameter values are fed to the 
network at a frequency of from 2 Hz to 30 Hz, 

3. (original) The method of claim 2, wherein said parameter values are fed to the 
network at a frequency of about 20 Hz* 

4. (original) The method of claim 1 , wherein said parameters comprise cepstrum 
coefficients, energy slope, difference in trend. 
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5. (original) The method of claim 1 , wherein the ANN has been trained with data 
collected from a large number of patients. 

6. (original) The method of claim 1 , wherein the ANN has been trained with data 
collected from patients during a particular stage of sleep. 

7. (original) The method of claim 1 , wherein the ANN has been trained with data 
collected from patients resting in a particular body position during sleep. 



8. (original) The method of claim 1 , wherein the ANN has been trained with data 
collected fnam patients being under influence of dmgs including alcohol during sleep. 

9. (original) The method of claim 1 , wherein the ANN has been trained with data 
collected from patients by use of a polysomnography system. 

1 0. (original) The method of claim 1 , wherein the ANN comprises a number of nodes 
representing sets of training data. 

1 1 . (original) The method of claim 1 , wherein the ANN is a Kohonen mao Kohonon 
map typ e ANN. 

1 2. (original) The method of claim 1 1 . comprising a structure of data stored in a non- 
volatile memory. 

1 3. (original) The method of claim 1 2, wherein the non-volatile memory is comprised 
by an auto CPAP. 

14. (original) The method of claim 1 1 , wherein the ANN comprises areas 
representing initial stages of apnea. 

1 5. (original) The method of claim 1 4. wherein a closed trajectory characteristic of 
the breathing pattern of the patient is made to pass through the ANN and is analyzed in 
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regard of its geometric relationship to said areas representing initial stages of apnea, 
the passage of said trajectory through sudh area or touching such area being indicative 
of a disturbed breathing pattern and being used to control the ACPAP so as to increase 
the amount of air pnDVlded to the patient to restore normal breathing. 



16. (original) The method of claim 1 5, wherein the additional amount of air adduced 
to restore normal breathing is reduced upon a normal breathing pattern having been re- 
established. 

1 7. (original) The method of claim 1 1 , comprising the use of 

linear predictive coding to analyze the parameter values fed to the ANN, 

1 8. (original) The method of claim 1 7, wherein, in said linear predictive coding 
analysis, so-called A-parameters from the analysis are converted to cepstaim 
parameters for optimal correlation between parameter distance and conceptual 
distance, 

1 9. (currently amended) The method of claim 1 1 , wherein the prediction error in 
calculating linear predictive coding is used as a basis for determining the parameter 
value next in line. 

20. (original) The method of claim 19, wherein said prediction error is filtered to 
counteract short-term variations, and is nonmalized with the total energy of the analytical 
window. 



21 . (curently amended) An appaVatu^for the detection and treatment of disordered 
breathing during sleep for use with apPAR; the apparatus including a probe for 
sampling bmatMn aat least inhalation ai^fIov7da|ta. i n particular on inhalation, and an 
artificial neural network (ANN) for a^nal^ing, dimc tl y or Indir e ctly ; said data to control 
thereby a breathing air pressure , said probe^eriodicallv sampling said airflow, sa id 
ANN processing cepstrum paramLtersTq^erated bv converting A-oarameters 
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associated with a linear predictive coding f LPC) analysis pe rformed for each of saLd 
sannples . 

22. (original) The apparatus\of clalrn21 , wherein the ANN is a Kohonen map-type 
ANN, 

23. (currently amended) An4utomatiG-continuous positive airways pressure 
apparatus (ACPAP) comprising a probe for sampling breathing airflow data and an 
artificial neural network (ANN)^fof ^|ialyzin^g/ d i rpGtly or indi r oot l y, said data to contra! 
thereby a breathing air pressure , said Drobe^eriodicallv s ampling said airflow, said 

( ANN processing cepstmm^parameteW^enerated by converting A-parameters 
associated with a linear predictive/co^ing^^LPO analysis performed for each of sajd 
samples . V_ ^ 

24. (original) The apparatus of claim 23, wherein the ANN is a Kohonen map-type 




5. (currently amended) A method of treating sleep disorder breathing, the method 
comprising the steps of: 

placing an interface over a patient's airway, the interface coupled to a 
source of pressurized gas; 

measuring a respiration-related variable in the interface to derive therefrom 
corresponding cepstrum parameters ; 

i nputtin a providing said cepstrum data Jo from tho rosp i ration rolatod 
variables into an artificial neural network trained to recognize patterns characterizing 
sleep disorder breathing: and 

responsive to recognition by the artificial neural network of sleep disorder 
breathing, supplymfg pressurized gas to the patient's airway through the interface. 

^ / 

\26^ (canceled) i 
(yy?. (original) The method according to claim 2j5 further comprising the step of: 
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^ comparing a number of outputs of the artificial neural network over a 

selected interval to a selected threshold value and indicating sleep disorder breathing 
only rf the number of outputs of the artificial neural network indicative of sleep disorder 
breathing exceeds the selected threshold value. 

^ -J/. (currently amended) The method according to claim ^ further compnsing the 
step of normalizing the measured respiration-related variable prior to mpyttingfiroviding 
th^m 4ntdtg the artificial neural network. 



(original) The method according to clai 
i/ariable is the pressure in the interface* 




wherein the respiration-related 



30. 



31. 



(canceled) 

J 

(canceled) 



32. (can4?^led) 
33- (canc^d) 
(canceled) 




(original) A method of treating sleep disorder breathing, the method comprising 
the steps of: 

placing an Interface over a patient's airway, the interface coupled to a 
source of pressurized gas; 

periodically sampling pressure in the interface; 

periodically inputting cepstnjm data from the sample of pressure in the 
Interface into an artificial neural network trained to recognize patterns characterizing 
sleep disorder breathing, the artificial neural network producing an output for each 
sample of pressure input; 
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comparing the number of outputs indicating sleep disorder breathing to a 
selected threshold value, sleep disorxJer breathing being Indicated if the number of 
outputs exceeds the threshold value; and 

responsive indicated sleep disorder breathing, supplying pressurized gas to 
the patient's ainway through the interface. ^ 

^ (original) The method according to clair^ further including the step of obtaining 

a frequency spectnjm from the measured respiration-related variables. 





(original) The method according to clainf3^further comprising the step of: 
normalizing the components of the frequency spectrum prior to inputting 
them into the artificial neural netw/ork. 





(currently amended) An apparatus for treatment of sleep disorder breathing 
tmprising: 

an interfac einterface for placement over a patient's airway, the interface 

coupled to a source of pressurized gas; 

means for measuring respiration-related variables in the Interface; 

means for inputting cepstrum data from the respiration-related variables 
into an art;ificial neural netw/ork trained to recognize pattems characterizing sleep 

disorder breathing; 

means for supplying pressurized gas to the patient's ainway through the 
interface responsive to recognition by the artificial neural network of sleep disonJer 
breathing. 





(original) The apparatus according to claim ^ further comprising: 

means for obtaining a frequency spectnjm from the measured respiration- 
related variables. ^ 

0. (original) The apparatus according to claim ^ further comprising: 

means for comparing a number of outputs of the artificial neural networi< 
over a selected interval to a selected threshold value and indicating sleep disorder 
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breathing only if the number of outputs of the artificial neural network indicative of sleep 
disorder breathing exceeds the selected threshold value. 

(original) The apparatus according to claim ^ further comprising: 

means for normalizing the measured respiration-related variables prior to 
inputting them into the artificial neural network. 
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